The writers deserve commendation for their lucid analysis of the World Trade Center collapse. The discusser would like to raise the following points.
1. The writers have mentioned that the fracture of hinges at the column connections must have caused the load capacity to drop drastically. More often in many tall buildings the floor-to-floor heights are not uniform and differ considerably at the bottom floors and at certain few top floor levels. Because of the creep buckling and differential shortening of the columns the connections give away, as they cannot resist any secondary moments. Hence, the hinge connections do not influence the failure of the columns and the converse is not true. As such, there is no scope for the formation of a plastic mechanism.
2. The discusser does not agree with the contention of the writers that the walls of the framed tube are pushed apart during the collapse. The structure being a tubular one, there is a complete void near to the center of gravity of the tower. During collapse the core columns will tend to fall inwardly and the perimeter columns also follow suit. Also, the upper part can partly wedge within the emptied framed tube of the lower part, only when the upper floor can fall as a single block. The core columns, floor trusses, and the perimeter columns separate out at collapse and fall mostly as individual units onto the lower floor and wedging is not possible.
3. The aircraft had hit the North Tower between the 90 and 96 floors and the impact was an almost centered one. But, the South Tower was hit by an aircraft between the 75 and 84 floors and the impact was an off-centered one affecting the corner portion of the building heavily. The 78th floor of the South Tower had a sky lobby and could have had a different structural arrangement, with a load capacity lower than that of the other floors. The offcentered impact could have produced a torque, which might have influenced the tilting of the upper part of the South Tower. It is interesting to note that the destroyed floors of the North Tower by direct impact of the aircraft had no sky lobby floor.
4. The columns in the floor that were directly hit by the aircraft lost their capacity to transmit and bear loads any further. Instead, they hung onto the top floors and because of their enormous selfweight exerted a pulling force on the floors above leading ultimately to a pancake failure of the tower. This is evident in the early failure of the South Tower where the number of floors, above the direct hit destroyed floors, is higher than the North Tower.
5. The bending rigidity index ͑BRI͒ ͑Taranath 1998͒ of the towers is 33, implying a greater flexibility. After the impact of the aircraft, the South Tower because of its flexibility swayed for a duration of around 7-10 s. If the upper part of the South Tower has to pivot about its base, it should have happened during the period of sway, by shifting the center of gravity away by several feet, which is impossible. Srivakumar's comments are thought provoking and deeply appreciated. However, although his five points introduce interesting connotations, the writers cannot agree with his reservations and objections, for the following reasons. 1. It is not true that ''there is no scope for the formation of a plastic failure mechanism.'' Even though the connection is probably weaker than the column itself, its moment capacity is not zero, which means that the failing connection will not act as a hinge but as a plastic hinge ͑or fracturing hinge͒. Moreover, even if the connections are weaker than the columns, the plastic hinges will not necessarily form at the connections because the connections might not in general lie at the locations that create the failure mechanism with the lowest energy dissipation requirement.
2. It was not stated in the paper that ''the walls of the framed tube are pushed apart during collapse.'' What was stated in the paper is that one may consider the possibility that ''the upper part is partly wedged within the emptied framed tube of the lower part, pushing the walls of the framed tube apart'' ͑p. 2͒. The writers cannot agree with the statement that the ''wedging is not possible.'' This possibility cannot be excluded. But the point is anyway extraneous. The wedging was not considered in the analysis because the stated aim was to prove that the towers must have collapsed. For that purpose, the most optimistic assumptions about the structure resistance had to be made, and the assumption of wedging would not be of that kind.the collapse which occurred much later. The tilting of the upper part observed during the collapse must have been caused by anoff-center hole in the building but not by the initially produced torque.
4. It is dubious to say that ''the columns in the floor that were directly hit by the aircraft.'' ... ''hang on top of the floors and because of their enormous self-weight exert a pulling force on the floors above.'' They of course exert some force, but compared to the load from the upper part this force is negligible.
5. The writers agree that the pivoting of the upper part of the South Tower about its base was not possible during the initial period of swaying after the impact. But, what the analysis addressed was the question of pivoting during the collapse, which was shown to have little effect.
